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ABSTRACT 

Given the projection that minorities will constitute 
29 percent of new entrants into the work force by the year 2000 and 
given the downward trend in minority preparation for and 
participation in science, mathematics, and engineerings the 
enhancement of minority preparation in science and technology must 
become a national imperative. This agenda calls for a comprehensive 
program that addresses the preparation of minorities on all levels. 
The program calls for (1) reaching out to, enriching, and developing 
students, faculty, and the community; (2) improving instructional 
programs at all levels; (3) strengthening historically black colleges 
and universities and minority institutions; (4) providing special 
attention to graduate and postgraduate education and research 
programs; and (5) creating a system of comprehensive assessment and 
evaluation of existing programs and the proposed program. Objectives 
of the initiative are to quadruple the number of minority students 
receiving baccalaureate degrees annually in the physical and life 
sciences and engineering, from 17,000 in 1987 to 68,000 in the year 
2000, and to triple related doctorates received annua 1 1 y in the same 
period from 389 to 1,200, as well as to quintuple the number of newly 
qualified minority teachers each year from 6,000 in 1986 to 30,000, 
with at least 30 percent of this group being mathematics and science 
pre~college teachers. Nine tables and three figures present 
supporting data. (SLD) 




"PERMISSION TO REPROOUCE THIS 
MATERIAL HAS BEEN GRANTED BY 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC)." 



Together 
We Can Make It Work 



A National Agenda to Provide 
Quality Education for Minorities 
in Mathematics, Science, and Engineering 

Prepared by the 
Quality Education for Minorities in Mathematics, Science, 
and Engineering (MSE) Network 
April 1992 




BEST COPY AVAILABLE 



April 1992 Membership of the Quality Education tor Minorities in Mathematics, Science, 

and Engineering Network 



ALABAMA 

• Alabama AtViM Cni\ersity 

• I'uskegeC I IIINCIMIN 

ARIZONA 

• Northern Arizona l'ni\ersiiy 

• lucson I ml tod School District 

CALIFORNIA 

• California Stale I ni\ersiiy at Los 
Angeles 

• Oakland Cmfied School District 

• Sacramento I nified School District 



LOUISIANA 

• Dillard Cni\ersity 

• (Jramblmg State I imerstiy 

• Southeni Cni\ersny System 

• Xa\ ier I "niN ersily 

MARYLAND 

• Morgan State I nivcrsity 

• Prince George's Counts Public 
Schools 

• Triangle Coalition lor Science and 
Technology Lducation 



COLORADO 

• I Hi\eiMt\ ot Colorado at Boulder 

DISTRICT Ol-COLl MBIA 

• American Association lor the 
Ad\ ancenietil of Science 

• Associates for Renewal in 
Lducation. Inc. 

• Council of the Great Cits Schools 

• National Association for Kqual 
Opportunity in Higher Lducation 

• National liducation Association 

• Howard Cimerstty 

• Independent Colleges Office 

FLORIDA 

• Bethune-Cookman College 

• Dade Counts Public Schools 

• Honda International Cni\ersiiy 

GEORGIA 

• Albans State College 

• (Mark Atlanta limcrsity 

• Morehouse College 

• Paine College 

• Spelman College 

ILLINOIS 

• Chicago State University 
INDIA NA 

• Metropolitan School District ol 
Lawrence Township 



MASSAC III SLITS 

• Massachusetts Institute ot 
Technology 

MISSISSIPPI 

• Alcorn State Cni\cisity 

• Jackson State I imei »ity 

MISSOURI 

• l'ni\ersit\ of Missouri at St. Louis 

NLW JLRSLY 

• Newark School District 

NEW MEXICO 

• New Mexico Highlands Cimersity 

new york 

• Bronx Community College. CI 'NY 

• Cits College ol New York 

• College of New Rochelle 

• Lehman College. CUNY 

• Medgar l:\ers College. CT'NY 

• New York City Technical College. 
CUNY 

NORTH CAROLINA 

• Barber-Scotia College 

• Payetteville State Cimersity 

• North Carolina A&T Cimersily 

• Saint Augustine's College 

• Wake County Public School System 

• Winston-Salem / lorsyth County 
Schools 



OHIO 

• Cuyahoga Community College 

PENNSYLW A 

• Pittsburgh School District 

PI LRTOR1CO 

• Ana CL Mendez Educational loundation 

• l'ni\ersiiy of Puerto Rico Central 
Administration 

• l ni\ersity ol Puerto Rico at Mayaguez 

TENNESSEE 

• Meharry Meilkal College 

TEXAS 

• Aldine Independent School 
District 

• Corpus Christ! Independent School 
District 

• Texas A&l Cimersity System 

• Texas AtViM Cniversity 

• Cni\ersity of Texas at LI Past) 

VIRGINIA 

• Hampton Cimersity 

• Norfolk State Cimersity 

• Virginia State Cniversity 

WISCONSIN 

• Milwaukee Public Schools 

• Cni\ersit\ of Wisconsin System 



3 



Together We Can Make It Work 




A National Agenda to Provide 
Quality Education for Minorities 
in Mathematics, Science, and Engineering 



9 

:RIC 



Prepared by the 

Quality Education for Minorities in Mathematics, Science, 
and Engineering (MSE) Network 
April 1992 



4 



ACKNOWLEDGEMENTS 



The Quality Education for Minorities (QEM) in Mathematics, Science, and Engineer- 
ing (MSE) Network wishes to express its sincere appreciation to the more than 150 
individuals who participated in the development of this plan (see list at end of 
document). It is especially grateful to the MSE Network's Publications Committee 
and to QEM staff members for their efforts in the preparation of this document. 

Special thanks are extended to Robert Bozeman (Morehouse College), Burney Hollis 
(Morgan State University), Rena Jones (Spelman College), Carlos Marino (Ansen, 
and Bessie Willis (Hampton University). Dr, Hollis serves as Chair of the MSE 
Network's Publications Committee. 

QEM staff contributors include Ronald Blackburn, Albert' Bridgewater, 
Laura-Lee Davidson, Laurel Egenberger, and Shirley McBay. Dr. Bridgewater 
serves as Project Director for the QEM MSE Network. 



Photo Credits: 

Lawrence Berkeley Laboratory/ University of California (pages 14, 15,22) 
Project CAUSA— Ana Mendez Educational Foundation (pages 3, 8, 21, 25) 

QEM Network (page 2.) and 
Mr. Rick Reinhard (Inside cover, pages 11, 17) 



Copyright £ 1992 by the Quality Education for Minorities Network, Washington, D.C., which 
encourages the use and dissemination of this document for purposes consistent with its intent. A 
complimentary copy of this report can be obtained by sending a self-addressed, stamped ($1.90), 10" 
by ! V' cm elope to the QEM/MSE Network. Additional copies may be ordered at cost. A bulk rate is 
auiilabletornuiltiplecopies.Requestsshould^seniU)theUualit\ Education for Minorities Network. 
MSE Agenda. 1 8 1 8 N Street, N.W., Suite 350, Washington, D.C., 20036. Telephone: 202/659-1818. 
Fax: 202/659-5408. 

This material is based upon work supported in part by the National Science Foundation under (Irani 
No. HRD-91 10415. An\ opinions, findings, and conclusions or recommendations expressed in this 
material are those ol the authors and do not necessanlx rellcct the views of the National Science 
Foundation. 



TABLE OF CONTENTS 



April 1992 Membership of the Quality Education 
for Minorities in Mathematics, Science, 

and Engineering (MSE) Network Inside Front Cover 

The Executive Summary . % 1 

The Challenge 3 

The Vision 4 

The Objectives : 6 

The Strategies 7 

The Program Design 9 

Outreach, Enrichment, and Development 9 

Instruction 16 

Institutional Development 21 

Graduate, Post-Doctoral, and Research Programs 22 

Assessment and Evaluation 24 

OVERVIEW 26 

Estimated Costs 28 

Next Steps 30 

Supporting Tables and Charts 33 

Individuals Involved in Development of National Plan 41 

Chronology of the MSE Network 43 

About the QEM Network 44 

MEMORANDUM OF UNDERSTANDING .Inside Back Cover 



Together We Can Make It Work 

A National Agenda to Provide Quality Education for Minorities 
in Mathematics, Science, and Engineering 



The Executive Summary 

By the year 2000, the American work force will face a critical shortfall of scientists, 
mathematicians, and engineers, and the nation will he unable to sustain its leadership role and 
to compete with advantage in the global economy, unless it moves expeditiously to improve 
the quality of education for minorities in mathematics, science, and engineering. 

Given the projection that minorities will constitute 29 percent of new entrants into the 
nation's work force by the year 20(X) and given the current downward trend in minority 
preparation for and participation in science, mathematics, and engineering careers, the 
enhancement of minority preparation in science and technology becomes clearly not a choice, 
but an obligation and a national imperative. The nation must move quickly to restructure the 
process by which it produces, and redouble its commitment to producing a greater number of, 
minority mathematicians, scientists, and engineers. 

Together We Can Make It Work: A National Agenda to Provide Quality Education for 
Minorities in Mathematics, Science, and Engineering is a national agenda designed by the 
Quality Education for Minorities in Mathematics, Science, and Engineering ( MSE) Network. 
The MSE Network is a coalition of minority and non-minority educational institutions, school 
districts, and national science and education organizations throughout the country, collaborat- 
ing on a plan to improve the education of minorities in these areas. Together We Can Make 
It Work calls for a comprehensive program th:it addresses the preparation of minorities on all 
levels, from kindergarten to post-doctoral research. !t calls for: { 1 ) outreach, enrichment, and 
development for students, faculty, and the community; (2) improvement in instaictional 
programs at all levels, with special emphasis on preparing mathematics, science, and 
engineering teachers; (3) the strengthening of Historically Black Colleges and Universities 
and Minority Institutions to enable them to enhance their remarkable record in preparing 
minorities; (4) special attention to graduate and post-graduate education and to research 
programs; and (5) a system of comprehensive assessment and evaluation of the nation's 
mathematics, science, and engineering education of minorities, as well as of the Network's 
program. 



Together We Can Make It Work has three achievable objectives: ( 1 ) to quadruple the 
number of minority students receiving baccalaureate degrees annually in the physical and life 
sciences and engineering, from 17.000 in 1987 to 68.0(H) in the year 2000; (2) to triple the 
number of minorities receiving doctorates annually in science and engineering, from 389 in 
1 987 to 1 .200 in the year 20(X): and ( 3) to quintuple the number of minority college students 
newly qualified to teach who enter teaching each year, from about 6,000 in 1986 to 30,000 by 
the year 2(KK). with at least 30 percent of this group being mathematics and science pre-college 
teachers. The MSE Network plans to achieve these objectives by: (1) bringing together 
institutions, organizations, and individuals to promote quality MSE education for minorities: 
(2) forming state partnerships in those states with significant minority populations to help 
achieve the numerical goals: ( 3 ) sharing and disseminating information on the MSEeducation 
of minorities: (4) recommending systemic changes that will improve MSE education for 
minorities: and (5) developing and helping to implement a national agenda of programs and 
projects to improve MSE educational opportunities for minority children, youth, and adults. 

This report presents a blueprint for change in the nation's preparation of minorities in 
mathematics, science, and engineering. It calls for a coalition of the major institutions and 
organizations in the public and private sector that determine, rely on, and care about the quality 
and quantity of minority mathematicians, scientists, and engineers that the nation produces. 
With an established national agenda, a common sense of purpose, and a strong commitment. 
Together We Can Make It Work! 
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Together We Can Make It Work 

A National Agenda to Provide Quality Education for Minorities 
in Mathematics, Science, and Engineering 



The Challenge 



The American workforce will face a critical shortfall of scientists, mathematicians, and 
engineers by the year 2000. This shortfall could have adverse impact on the nation's ability 
to compete in the global economy. It must be addressed, itu reasingly, by significant numbers 
of those groups historically underrepresented in these fields. 

Historically, scientists and engineers have been drawn largely from the white male 
population. However, demographic projections indicate 
that the white male population is declining, while minority 
and white female populations are increasing. By the year 
2(XX). it is projected that non-whites will make up 29 
percent of the new entrants into the labor force. 1 It is also 
predicted that, by the year 2000, one child in four will be 
poor and that one child in three will be a minority. 2 




At the same time, it is the vision of the President of the 
United States and the nation's governors that by the year • 
2000 American students will be first in the world in science 
and mathematics. Current enrollment data show a signifi- 
cant underrepresentation of minorities among Americans 
enrolled in undergraduate and graduate degree programs in 
science, mathematics, and engineering in colleges and 

universities. Further, the retention rate of minorities in these programs is relatively low in 
comparison to their enrollment. At present. Blacks, Hispanics. and Native Americans 
comprise 10.2 percent, 7.3 percent, and less than 1 percent, respectively, of the U. S. labor 
force, 3 but represent only 2.6 percent, 1.8 percent, and 0.4 percent, respectively, of all 
employed scientists and engineers. 4 Therefore, it is imperative that the nation take extraordi- 
nary steps to maintain America's leadership in science and technology by preparing minorities 



' William B. Johnston. Workforce 2000, Work and Workers in the 21st Century, Indianapolis. IN. Hudson 
Institute. 1987. p.xx. 

- l ive Million Children. \ \tati\tital Ptofite of Our Poorest YtwiiK i°m:en\. ( fnlute National 

Center tor Children in Poverts (New York. 
* Veltcr. Bctly M., Professional Women and Minorities: A Manpower Data Resource S-;r\ice. 

Commision on Professionals in Science and Technology (Washington. DC |W| i. ninth edition, p. 127. 
4 If ml. p. I.U>. 
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for creator levels of participation in science, mathematics, and engineering in the year 2000. 
The nation must design strategies to alter the structure of the educational system, in order to 
produce a significant number of minority mathematicians, scientists, and engineers. It is clear 
that the current educational system must undergo major reform. 

To achieve the QEM Network's MSE goals for the year 2 (XX). as well as the national goal 
in science and mathematics, systemic changes must take place in mathematics, science, and 
engineering education from kindergarten through undergraduate preparation, to the way 
graduate schools prepare minority students for academic and research careers. These goals 
will require broad-based and significant capacity-building at minority institutions (increased 
student support, enhancement of research infrastructures, faculty development, and support 
for faculty research). They also require more supportive environments at non-minority 
institutions currently enrolling, but not necessarily graduating, significant numbers of 
minority students in MSE fields (more minority faculty and staff, increased financial support, 
faculty mentoring, and networking with alumni). In short, these goals require a national 
investment in the future of America through support that will significantly increase the 
participation of minorities in mathematics, science, and engineering. 



rhe Vision 

The vision of the Quality Education for Minorities in Mathematics. Science, and Engineer- 
ing Network is to realize a significant increase in the participation of widen represented 
minorities in all sectors of the nation s mathematics, science, and engineering community to 
a level that is at least comparable to their numbers in the general population and at a pace 
consistent with the country* s shifting demographics. 

This vision calls for a national agenda, united by an overarching sense of purpose and built 
upon a firm foundation of public and private support. That national agenda maintains a 
strong set of principles that supports it like the pillars of a sound architectural structure. 

GUIDING PRINCIPLES 

\ Motivating and preparing minority students to major in mathematics, science, and 
engineering disciplines in college requires rigorous mathematics and science curricula 
and high quality instruction at the K-12 levels. 
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A Increasing the number of minority 
students in mathematics, science, and 
engineering requires improving the 
dissemination of information and the 
counseling of students and parents 
about career opportunities and prepa- 
ration needed for careers in math- 
ematics, science, and engineering. 

A Increasing the pool of minority stu- 
dents in mathematics, science, and 
engineering requires broadening the 
recruitment and improving the reten- 
tion of students in these disciplines. 

A Improving the number of minorities 
entering and persisting in programs in 
mathematics, science, and engineering must include a mentorship network that affords 
role models all along the educational continuum and in the workplace: formal and 
informal interaction between students and teachers in elementary, middle, and high 
school; between faculty and students in higher education; and with mathematicians, 
scientists, and engineers in industry, business, government, and the corporate world. 

A Ensuring the nation's future in mathematics, science, and engineering must be based 
on a strong commitment to providing the best quality preparation of teachers in these 
disciplines and the promotion of teaching as an attractive and worthwhile profession. 

A Increasing the number and quality of minority graduates in mathematics, science, and 
engineering must involve greater support for faculty and institutional development at 
minority institutions. Given the track record of minority institutions in graduating 
students in these fields, such support should be aimed at increasing graduate study 
opportunities, improving teaching, increasing the pool of minority faculty, and enhanc- 
ing research opportunities and support. 

A Promoting quality education for minorities in mathematics, science, and engineering 
requires that the nation must achieve a high level of collaboration between educational 





institutions and organizations, national laboratories, federal and state agencies, 
industry. and business. Non-minority institutions .including major research universities, 
must provide more supportive learning environments lor their minority students. 

A Improving the quality of educational programs and the progress of individual students 
requires </.s.s^s.sv>/('W and evaluation to identify and generalize the methods that work and 
that meet student and regional needs effectively. 



The Objectives 



In order to realize this vision, the MSB S'etwork. working cooperatively and coordinating 
its efforts with others committed to maintaining the nation's leadership in the global economy, 
shall assume the leading role, nationally, in achieving the following goals: 

• a quadrupling of the number of minority students receiving baccalaureate degrees 
annually in the physical and life sciences and engineering, from 1 7,000 in 1 987 to 68.(XX) 
in the vear 2(XX); 



NUMERICAL GOALS 
FOR THE YEAR 2000 



68.000 



17,000 



1987 2000 

B.S. 
Degrees 



1.200 



389 



1967 2000 

Ph.D. 
Degrees 



30.000 



6.000 



8.000 
Math and 
Science 
Teachers 



1986 2000 

Minority 
Teachers 



a tripling of the number of minorities receiving 
doctorates annually in science and engineering, 
from 389 in 1 987 to 1 ,200 in the year 2000: and 

a quintupling of the number of minority college 
students newly qualified to teach who enter 
teaching each year, from about 6,000 in 1 986 to 
30,000 by the year 2000, with at least 30 percent 
of this group being mathematics and science pre- 
college teachers. 



14 



The Strategies 



The MSE Network has established a coalition of Historically Black Colleges and 
L ' niversities , predominantly minority institutions, non-minority universities, school districts, 
and national education and scientific organizations to launch a plan and a number of nation- 
wide* regional, state, and local initiatives aimed at achieving its objectives and realizing its 
vision and at ensuring the nation' s achieving its goal of being first in the world in mathematics, 
science, and engineering by the year 2000, This coalition will he expanded to include federal 
and state agencies, national and federal laboratories, industry (including small businesses h 
and other two- and four-year colleges and universities. 

These strategies include: 

developing model pre-college instructional programs at participating institutions to 
provide quality mathematics and science education for minority students at the K- 1 2 level: 

• developing model pre-college enrichment programs at member institutions to inform 
minority students at the K- 1 2 level of and prepare them for career options in mathematics, 
science, and engineering; 

developing among member institutions secure pathways to facilitate the transition of 
minority students from high school and 2-year colleges into 4-year colleges and univer- 
sities: 

• developing model programs at member institutions to provide undergraduate minority 
students early research experience with dedicated mentors and role models: and academic 
enrichment, mentoring, and counseling to enhance their self-confidence, interest, and 
desire to achieve in mathematics, science, and engineering; 

developing secure pathways to facilitate the transition of minority undergraduate students 
into graduate school: 

• establishing state partnerships among colleges and universities, school systems, federal/ 
state/local governmental agencies, major national laboratories and centers, industry, 
private foundations, accrediting groups, and professional organizations: 



Xavier University (New 
Orleans) has a series of 
four pre-college programs 
(MathStar for rising 9th 
graders, BioStarfor rising 
I Oth graders, ChemStarfor 
rising 1 1th graders, and 
SOAR for students who 
have completed the 11th or 
12th grades. This compre- 
hensive program, and the 
hospitable climate in which 
it is carried out, inspires 
and motivates high poten- 
tial students early on to 
think of themselves as fu- 
ture scientists and medical 
professionals, and to he- 
come academically pre- 
pared for later success in 
these fields. 

Xavier's 'pipeline" pro- 
grams "de-mystify" sci- 
ence for students by maxi- 
mizing their exposure to 
mathematics and science. 
The programs are respon- 
sive to the needs of the stu- 
dents they are serving ; they 
make experienced teachers 
available to the students 
who need these teachers the 
most; and they make incen- 
tives clear to students for 
pursuing higher education. 
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The role of the state partnerships will include, but not be limited to: 




1 ) preparation of an inventory of model programs that exist on the 
national, regional, state, and local levels; 

2) utilization of resources such as the various "Centers of Excel- 
lence" and "Science Resource Centers" that have been estab- 
lished by federal and state agencies, private foundations, and 
corporate groups; 

3) participation in the dissemination of information in new areas of 
knowledge and interdisciplinary programs that relate to instruc- 

. tion and research at all levels in the education system, from pre- 
college through post-graduate preparation; and 

4) securing the participation of representatives from institutions, 
agencies, and boards that play a significant role in evaluating 
and providing oversight to high quality programs in mathemat- 
ics, science, and engineering. 



identifying, validating, and disseminating information nation-wide on promising 
programs and strategies for possible replication across the country; and 

developing specific evaluation plans and procedures for assessing both qualitative 
and quantitative changes related to the achievement of these objectives. 



A 



Assessment of Qualitative and 
Quantitative Change 

Validating and Disseminating 
Information on Promising Strategies 



State Partnerships 



Pathways to Graduate School 



Undergraduate Research 
Opportunities 



Pathways from High School to College and 
Fron Two Year to Four Yaer totftuttorts. 



Model Pre-College Enrichment 
Program 

Model Pro-College Inetructlonel 
Program 
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The Program Design 



The program design of the MSE Network operates on the conviction that the nation s 
educational program in mathematics, science, and engineering is a joint responsibility shared 
not only by academic institutions at all levels, but also by those who are the beneficiaries of 
the students that academic institutions produce, ft presupposes that academic institutions, 
business, industry, government, and the community must work together, with a clearly 
articulated national agenda, toward the goal of ensuring the nation s continued leadership 
in mathematics, science, and engineering. It is also based on the belief that an effective 
program must use the holistic approach of establishing a network that brings together all of 
the major components that affect education. Therefore, although the MSE Network' s program 
design is structured around the various levels and components of academic programs, it 
emphasizes throughout the need for the involvement of other major constituencies. 

Outreach, Enrichment, and Development 

Outreach and enrichment must be part of a coherent vision that includes model instruc- 
tional programs at all academic levels, the development of secure transition pathways from 
kindergarten through graduate school, attention to both cognitive and affective student 
attributes, and a rigorous system of educational assessment and accountability. 

Minority students at all academic levels need outreach and enrichment programs that bring 
them into the mathematics, science, and engineering career pipeline. In addition, they need 
general education and the ancillary skills necessary for success in mathematics and science, 
Thus, educational programs need to be broadly based efforts that actively involve K- 1 2 
teachers, college and university faculty, industry, community organizations, and parents in 
outreach and enrichment activities. These efforts should include a focus on the development 
of each group's capacity to offer such programs. 

Outreach and enrichment activities must complement and enhance instructional programs 
in schools, colleges, universities, museums, and other educational institutions, and they must 
evolve with these programs as reforms in mathematics and science education occur, I ncreased 
minority representation in mathematics, science, and engineering careers depends on a careful 
articulation of outreach efforts for students, faculty, and the community that provide 
immediate enrichment and information for minority students and their parents. 



"Fundamental to bringing 
about the changes we ad- 
vocate is the total restruc- 
turing of schools and mar- 
shalling of energy and re- 
sources of various organi- 
zations, agencies, and 
communities toward the 
provision of quality edu- 
cation for minorities.' 1 

— Education That Works: 
An Action Plan For the 
Education of Minorities, 
Report of the Quality 
Education for Minorities 
Project, January 1990. 
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FAMILY MATH brings 
children and family mem- 
bers together in classes 
where they learn problem 
solving skills and build an 
understanding of math- 
ematics through the use of 
hands-on materials. 
Classes are offered by 
teachers, parents, retired 
persons, or community 
workers in a school, church, 
community center or home. 
Topics include logical 
thinking, numbers, ge- 
ometry, probability and sta- 
tistics, measurement, and 
estimation. 

External evaluations have 
found that, following par- 
ticipation in FAMILY 
MATH, parents gain /iw 
confidence in their ability 
to help their children; 
children see learning as an 
active and enjoyable pro- 
(LssUtih shared with eth- 
ers; and teachers offer 
classes that are oriented 
more toward process, dis- 
covery, and problem solv- 
ing. FAMILY MATH is a 
part of the EQUALS 
teacher education program 
at the Lawrence Hall of 
Science, University of 
California at Berkeley. 



All outreach and enrichment projects need to provide the climate of intellectual and 
social support for minority students that is foimd at Historically Black Colleges and 
Universities (HBCUs) and Predominantly Minority Institutions (PMls). In addition, there 
needs to be long-term financial commitment to supporting students individually as well as 
to supporting and sustaining outreach and enrichment activities. 

Student Outreach and Enrichment 

A key element of outreach and enrichment efforts should be the identification and 
recruitment of minority students who can become faculty at all academic levels or who can 
enter industrial careers in mathematics,scie!KVa)iengineeiing.Nlinurit\ students currentl) 
in the mathematics, science, and engineering pipeline, as well as those newly recruited into 
it. must be encouragedtosucceed.Thisencouragement requires that elementary, secondary* 
undergraduate, and graduate students have access and regular exposure to highly qualified 
teachers as well as to viable role models in science and technology-oriented careers. 

Pre-college students should interact regularly with undergraduate and graduate students. 
Students at all academic levels should interact with scientists and engineers in a variety of 
learning situations. Beginning at the pre-college level and continuing through all academic 
levels, students must be aware of career requirements, undergraduate opportunities, and 
graduate school options. As part of these efforts, "Near Peer" mentoring can play an 
important role— high school students mentoring middle school students, middle school 
students mentoring at the elementary level. 

The MSE Network envisions two major program areas that would span academic levels 
from pre-college through graduate studies: 

• Academic Enrichment Programs 

Information and Awareness Programs 

Outreach and mentoring will necessarily involve close working relationships among 
faculty from elementary school through graduate school. communit> organizations, 
parents, and a host of scientists, engineers, and industry personnel who can provide 
enriching activities. 
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Academic Enrichment Programs — At the K-12 level, intervention 
programs and enrichment activities must complement school curricula and 
significantly c»..ance school mathematics and science curricular structures. 
Minority communities have already developed and tested Pre-college 
Science Academy Programs, and they must he replicated to serve a larger 
number of minority students around the L'nited Slates. Such academies 
might have Saturday or after-school formats, particularly suitable for 
younger pre-college students, or they may be developed as summer com- 
muting or residential programs. 

Minority students need academies that serve students who have ex- 
pressed interest in mathematics and science, as well as a larger group of high 
potential students who have not had much exposure to science. These might 
include regional science academies that locus on large-scale scientific projects and place 
minority students at the cutting edge of research. Institutions should establish model 
academies that provide opportunities to work on, for example, environmental restoration, 
materials science, engineering design, supercomputing, and earth-observing systems. 
However, there is also a need for academies that focus on basic knowledge and skills, 
including tutoring, monitoring of homework, informal mathematics and science activities, 
computer skills, and development of critical thinking and problem-solving skills. 

If science academies are established and sustained, they can provide an infrastructure for 
long-term outreach to and enrichment of minority students. They should have the direct 
effect of fostering working relationships among schools, universities, industries, and 
parents to develop and implement academy programs. 

At the undergraduate and graduate levels, minority students need programs that focus 
on improved research opportunities. Since there is strong evidence that research experi- 
ences both retain students in science programs and provide more substantive training, a 
major emphasis should be placed on science internships for undergraduates. Research 
opportunities should include science policy as well as research in traditional science 
disciplines. Research internships should not only become part of the formal instructional 
program, but should also be developed as outreach and enrichment projects. 





DAPCEP*s (Detroit Area 
Pre-College Engineering 
Program) goal is to increase 
the number of middle and high 
school minority students who 
are prepared academically to 
pursue careers in technical 
fields. In- school programs 
emphasize hands-on activities 
and participation in the Met- 
ropolitan Detroit Science and 
Engineering Fair. Over the 
years , DAPCEP students have 
increased their share of Gold 
Awards in the Fair from 1 % in 
!976to38<7c in 1991. 

Saturday and summer enrich- 
ment activities in 1991 
reached more than 2700 stu- 
dents, and about 60 profes- 
sionals participated in 
DA PCEP' s Mentors Program 
that same year. Also in 1991 , 
DAPCEP was named by the 
Business Higher Education 
Forum as one of the ten best 
business-higher education 
partnerships in the country. A 
recentpollofDAPCEPahanni 
revealed that more than 707c 
of the program's graduates 
enroll in and complete col- 
lege engineering, science, and 
mathematics programs. 



Summer research experience programs for undergraduates are already well-established 
and must be replicated to provide more opportunities for minority students. Educators 
should expand academic-year internships in academic, national, and industrial laboratories 
to reach a larger number of minority students. They must improve the range of research 
opportunities for minority graduate students, and industry and national laboratories should 
develop a variety of research internship programs that complement academic opportunities. 

Information and A wareness Programs — For the K- 12 level , educators need to deve lop 
informational s\ stems that help minority students see the pathways from elemental"} school 
to career opportunities, and that also help them understand and value the academic goals that 
must be achieved for satisfactory progress along these pathways. Whether as part of science 
academy programs or through parallel outreach projects, minority students must have better 
access to, and understanding of, academic and career pathways in mathematics and science. 

At the undergraduate level, the educational community needs to increase minority student 
awareness of and access to careers in mathematics, science, and engineering. Outreach and 
enrichment activities should begin with entering freshmen and continue through the choice 
of major and into the final undergraduate stages, when they make career and graduate school 
decisions. These career and graduate school awareness activities should reflect a continu- 
ation of, and be analogous to, career and academic counseling provided to pre-college 
minority students. 

Although minority graduate students have been successful in their academic pursuits at 
the pre-college and undergraduate levels, institutions should improve the general support 
and career counseling for them as well. Internships and mentoring programs should have 
career counseling activities nested within them to help minority students become aware of 
obstacles thai they will face in careers and sources of support which they can find to 
overcome barriers. 
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Faculty Outreach and Enrichment 



The MSE Network argues strongly lor the development of outreach and enhancement 
programs for faculty at all academic levels. These programs should provide a wide range of 
opportunities, including pedagogical and content enhancement, mentoring, and research 
experiences for minority faculty who teach minority students. The goals of outreach and 
enrichment activities must include development of multicultural perspectives and the estab- 
lishment of formal and informal interactions among K- 1 2 teachers and students and faculty 
and students in higher education. 

Faculty outreach and enrichment programs must parallel and enhance student outreach and 
enrichment programs. The academic enrichment programs tor students must he matched by 
similar efforts for faculty. The information and awareness activities for students must be 
augmented and reinforced by faculty programs that enable I acuity to guide youngsters through 
the pathways to MSE careers. The MSE Network sees a need for enhancement in two major 
faculty program areas, which match the student outreach and enrichment activities: 



These programs must span the needs of faculty from kindergarten teachers through 
graduate school professors. 



education occur. K-12 faculty will require an array of support and enrichment activities. 
Minority and non-minority teachers of minority students, first of all. must be well-prepared 
in their specific disciplines in order to provide quality mathematics and science education to 
their students. Systemic change is essential and will require broad-based teacher education 
projects. In particular, there is a need for programs that create a critical mass of mathematics 
and science specialists in even* school. 

Colleges and universities need to provide research initiation support to minority junior 
faculty in tenure-track positions, and national laboratories and industry should increase 
collaborative research opportunities and internships for minority faculty. Junior faculty have 
to be established in research: then they can be taught how to mentor students. 



Faculty Development Programs 
Mentoring Programs 



Faculty Development Programs 



As national reforms in mathematics and science 



ERIC 




Pre-college faculty will need enriching experiences in a variety of areas: seminars on the 
national educational goals and on national recommendations and state mandates lor math- 
ematics and science education reform: multicultural and interdisciplinary approaches to 
icachine science; research: mentoring: assessment; and development of curricular frame- 
works and materials. Financial support will be needed to create science facult\ outreach 
programs. Released-time must be available to allow faculty toattendenrichmentprogramsand 
then adopt what they have learned to classroom situations. 

Mentoring Programs — Mathematics and science 
specialists in schools can serve as in-service mentors 
and provide close support for other teachers in their 
school. Teacher enhancement programs should be de- 
signed to encourage interaction among elementary, 
middle, high sl hoot, and univcrsit) faculty. As teachers 
work with their colleagues across grade levels, ihey will 
be better able to help students make transitions through 
grades K-12 and from high school into colleges and 
universities. 



College and university faculty play a pivotal role in 
the education of minority students, since undergraduate 
and graduate students go on to careers in science and 
become teachers at all academic levels. College and 
university faculties need programs that prepare them to implement recruitment and retention 
strategies w \ increase minority participation in mathematics and science programs, including 
science education. This should include formalized mentoring programs in research, policy, 
and teaching, so that faculty can help each other and provide training in how and when to 
mentor minority students, as well as why such mentoring might be needed. Junior faculty need 
to be encouraged to pursue mentoring activities aggressively. Their mentoring, teaching, and 
outreach activities should be taken into consideration when determining course loads, 
promotions, and salary increases. 

In all student outreach and enrichment activ ities, undergraduate and graduate faculty must 
explore ways to develop and sustain mentoring projects that encourage matching high 
potential minorit) students with appropriate faculty Such programs should be designed to 
retain these students throuiih graduate school. 




Community Outreach 

Sustained community outreach requires the combined resources of a strong partnership 
among universities, industry, schools, and parents. Colleges and universities, working closely 
with K- 1 2 systems, should clearly articulate to the academic and broader community the goals, 
objectives, specific expected outcomes, and strategies to increase the number of minority 
students pursuing careers in mathematics, science, and engineering. 

In general, the focus of community outreach must promote an awareness of the critical need 
for. and the importance of ha\ ing. mote minority teachers and more minorities in technology- 
oriented careers. An important corollary to this aw areness is the fact that educators, in general, 
need to develop outreach programs to inform students and parents of the variety of 
mathematics, science, and engineering careers, as well as the prc-collegc preparation students 
need to pursue a mathematics, science, or engineering major in college successfully . 

The educational community needs to focus more attention on rural areas where outreach 
projects are made difficult by the wide dispersion of students and their families and by the 
logistics of transportation to and from outreach programs. It also must reach out to commu- 
nities that do not have a tradition of community and family education projects and to student 
populations in which there are high percentages of single working parents who have difficulty 
attending student-parent outreach activities. 

Within communities, there must be a number of alliances formed that can work with 
universities, schools, and industry. Community organizations, churches, and parent-teacher 
associations can effectively recruit and encourage youth to become future mathematicians, 
scientists, engineers, or science teachers. In all community outreach efforts, a broader vision 
of educational partnerships with industry, museums, national laboratories, and academic 
institutions must be nurtured and retained. 



"The strongest leadership 
is the leadership of ex- 
ample. It begins at the el- 
emental levels of the fam- 
ily, with efforts that par- 
ents can make, such as 
monitoring homework and 
supporting local teachers 
and schools. Community 
groups such as churches 
and social organizations 
also have a role to play. " 

— Education That Works: 
An Action Plan For the 
Education of Minorities. 
Report of the Quality 
Education for Minorities 
Project, January 1990. 
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Ventures in Education (for- 
mcrlv Macx programs) is a 
public school academic pro- 
gram with the following distin- 
guishing charac t eristics : 

ht\>h expectations for stu- 
dents and teachers alike: 
an upgraded i umculwn. 
including four years of 
English, math, science, 
and social studies as well 
as 2 years of a foreign 

/c/Jf's'/fcK't 1 . 

after-school and summer 
academic programs for 
students; 

faculty development in 
new and effet live 
pedagogics; 

systematic preparation 
for college, including 
preparation for stan- 
dardized tests and inten- 
sive academic guidance. 

Program features include an 
extended school day: a focus 
on language, reading, and 
study skills; Advancement 
Placement courses in hiology\ 
calculus. English, and social 
studies: and faculty and peer 
tutoring. 

The academic preparation of 
Macy students in the Class of 
1 990 far exceeded the national 
average in several categories: 
4 years of English (95% vs 
77%); 3 years of foreign lan- 
guage (64% vs 27%); 4 years 
ofmath(95% vs 51%); 4 years 
of science (95% vs 32%); and 
Advanced Placement in one or 
more subjects (73% vs 45%). 
Macy-sponsored students had 
significantly higher grades in 
pre-collegiate courses: sig- 
nificantly higher scores on 
standardized tests than the 
national averages for various 
minority gioups, signtjuamh 
higher rates of graduation from 
high school; and over 90% had 
enrolled in four-year colleges. 



Instruction 

Hie improvement o\ instructional programs at the pre-collegc. undergraduate, and 
graduate levels will enhance mintnityparticipatum in mathematics 

The A JSli Sctwork will strive to promote c hanges in curricula and methodologies at all oj these 
levels. It u dl pUhccmphastsimthe c/ualitv ofteacherpreparationandcniiancement programs 
and on the sustained involvement of parents, community agencies, and industrial firms. 



Pre-College Instruction 

The instructional program design of the MSE Network will locus on effecting a number of 
changes at the K-12 le\el: 

\. All students must ha\e access to a rigorous mathematics and science curriculum that has 
sufficient depth to prepare and inornate them to pursue a mathematics, science, or 
engineering major in college. This should include four years of science, including 
Biology. Chemistry, and Physics; and four \ears of mathematics, including Algebra, 
Trigonometry. Geometry, and Calculus. 

A Schools should use higher curriculum standards and options like those being proposed by 
professional organizations such as the American Association for the Advancement of 
Science (A A AS), the National Science Teachers Association (NSTA). and the National 
Council of Teachers of Mathematics (NCTM) to revise their programs of study. 

\ Teachers of mathematics and science must be specialists in their disciplines and be 
provided enhancement opportunities to further develop expertise in their areas. 

A Teachers and students should have access to a computer network for instructional and/or 
research applications. The MSE Network w ill seek support to provide or facilitate such 
access through its state partnerships. 

A The teaching of mathematics, science, and engineering must include strategics and 
pedagogical techniques that accommodate the diverse ways in which students learn. 

A Pre-college instruction should expose students to laboratory activities, early research 
experiences and mathematics and science competitions in order to explore concepts and 
gain some experience with scientific discovery. 
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A Teactfers. parents, counselors, coaches, and other individu- 
als who influence children and youth should be exposed in 
greater depth to the opportunities and requirements of 
various mathematics, science, and engineering careers. 



After-school. Saturda). and summer science acadeim 
programs that provide laboratory exercises and hands-on 
experiences . hould supplement pre -college instruction in 
science and mathematics. 




\ The education swem should rccogni/e undergraduate 

institutions and liberal arts colleges as an essential resource that can make a unique 
contribution to the national reform efforts in pre-collegiate science and mathematics 
education. 



Undergraduate Instruction 

At the undergraduate level, the enhancement of the learning of minorities in mathematics, 
science, and engineering must move beyond the provision of special programs to systemic 
changes in the undergraduate curriculum, requiring special institutional involvement in the 
nurturing of minority students. The MSH Netw ork w ill w ork w ith two- and four-) ear colleges 
and with universities in their efforts to make structural changes in undergraduate instruction, 
so that more students are nurtured as acti\ e learners in supportive communities of students and 
faculty. 

The re m of Project Kaleidoscope. What WorLs: Building Xaturul Science Communities. 
provides specific recommendations and directions for undergraduate reform: 

expansion of support for faculty development, curriculum innovation, instructional 
equipment, and science facilities that focus on building communities of learners for first- 
year undergraduate science and mathematics students, both prospective major and 
ueneral students: 




Expand and support faculty development, 
cirnculum instruction and facilities to build 
community o» learners lor first year students 



provide wider ranqe of research for 
jndergraouaio faculty at all career stages 



develop mechanisms, inciudinq computers 
to link individuals and institutions 



expand proqrams that support the scientific 
infrastructure 



. prov ision of a w ider range of research and enhancement opportunities for under- 
craduatc facultv at all career stages, awarded on the basis of the potential impact that 
such support would have on strengthening undergraduate science and mathematics: 

. development of mechanisms, including computer networks and regular regional 
meetings, to link individuals and institutions into new clusters and partnerships to 
focus on the process of strengthening undergraduate science and mathematics. The 
institutions should include federal and state agencies, private foundations, business, 
industry, and schools: and 

. expansion of programs that support the infrastructure, buildings, maintenance, 
facilities, laboratories, computers, and scientific equipment that are vital and 
important ineffective science and mathematics education at the undergraduate level. 

These reforms arc especially critical for predominantly minority institutions. An increase 
in the amount andquality of research activity at minority colleges and universities will provide 
additional opportunities for minority students to become involved in science and mathematics. 
Faculty and students can benefit from research opportunities at national laboratories, in 
business and industry, andin state and local governments. Access to such opportunities must 
be increased and enhanced. Federal and state agencies must expand programs of support for 
facilities, laboratories, and equipment that will result in effective undergraduate instruction at 
institutions serving minority, students. 



Teacher Preparation Programs 

The objectives of the MSE Network cannot be achieved without support for innovation and 
reform in the preparation and in-service enhancement of pre-college teachers and college and 
university faculty. Instructional programs for pre-college teachers must prepare them to teach 
all students well, through content-based, hands-on experiences leading to mastery of key 
science and mathematics concepts, problem- solving skills, and necessary pedagogical skills. 

All phases of teacher preparation, including general education, content preparation, 
professional education, and support for new entrants into the teaching profession need 
attention. I ndereraduate preparation of teachers of mathematics, for example, must meet 
NCTM standards at the elementary, middle, and high school levels, and content preparation 
lor secondary teachers must equal or exceed that generally required for baccalaureate degrees 
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in the aivuot\pociali/u(ion.Tcadicrcducui :< )n programs must undertake the preparation of 
teachers as a partnership, a joint responsibility iin ol\ ing main depanments at the college as 
well as different units and individuals in local school systems, colleges and universities, 
community colleges, professional organizations, parent and community groups, business, and 
industry , 



Percentage of Minority Mathematics and Science Teachers in 
the Teacher Workforce, 1985-86, by Subject and Grade Range 



Science and mathematics teacher candidates must have early and extensive in-school 
experiences in a variety of community settings. They must experience science or engineering 
research firsthand ami be well-trained in the use of technology. These are critical components 
if the nation is to have a leaching corps that is 
responsive to the community and society it serves, 
understands the dynamic nature of science and 
technology, and is able to use technology effec- 
tively as a teaching tool. All prospective teachers 
must be knowledgeable and understanding of the 
pluralistic nature of society and of their future 
classrooms. To be effective as teachers of students 
with a range of cultural backgrounds, their prepa- 
ration must include a multicultural perspective, 
including an examination of the ssue of historic 
exclusion of minorities ami exclusion from the 
pursuit of MSE careers. 

Recruitment of more minority teachers in math- 
ematics, science, and engineering is of major 
importance. The teaching corps must be culturally 
and ethnically diverse and representative of soci- 
ety and the communities it serves. Teacher preparation should provide all students with the 
necessary information and support structures to enter the leaching profession successfully. 
Teacher education programs should use a v ariety of strategies to interest more pre-college and 
undergraduate students in careers in teaching mathematics, science, and engineering. 
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To attract and nurture minority students at the pre-college level so that the\ will consider 
pursuing teaching careers, the MSE Network will: 

promote the cam uiciuiiiLaiionanu nurturing oi siuuciussiiow nig iiueicsi imuaincinaiiLs 
and the sciences through Saturday academies, middle school and high school residential 
academies, and pre-college-to-collcge hndge programs; 
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pronurte development of cli^^^ 

sucli as Future Science and Mathematics Teachers; 

encourage mathematics and science teachers and counselors to promote teaching as a 
career among students who have demonstrated interest and talent in mathematics and 
science: and 

promote more opportunities lor students, particular! > minorit\ students, to serve as tutors 
to their peers or \ounger students or as laboratory assistants, thereby helping them to 
envision themselves in a teaching role. 

Financial assistance for prospective minority teachers of mathematics, science, and 
engineering isacritical need.Toensureasignitlcant increase in the number of minority science 
and mathematics teachers at the pro-college level, prospective teachers must be able to 
complete their undergraduate education debt free, through the provision of scholarships, 
grants, and forgivable loans (when they teach in areas and settings with critical need), paid 
summer teaching, and research internships, 

The underrepresentation of minorities among college faculty remains a serious problem, 
and the MSE Network recognizes the need tor more innovative approaches to this problem. 
At the undergraduate level, pools of high-ability and high-potential minority students with 
interest in pursuing an academic career must be identified early and carefully prepared for 
future tenure-track faculty positions in colleges and universities. Faculty career centers can 
create secure pathways to the doctoral degree for such undergraduates beginning as early as 
the end of their sophomore year in college. The students' academic and research performance 
should Iv Mrcn'jihencd through \\ ell - placed enrichment p»*ogramv and the students matched 
with appropriate faculty and programs to ensure their persistence through graduate school. 
Business and industry, along with higher educational institutions and government, must also 
invest in the preparation of graduate students interested in faculty careers. 

Minority junior faculty members must be provided research initiation support as they enter 
tenure-track faculty positions. In addition, all faculty members need support for attendance at 
professional meetings, professional enhancement or development activities, and sabbatical 
leaves. 



The MSB Network will encourage the development and dissemination of collaborative 
model programs with these characteristics. 




Institutional Development 

The nation's minority institutions have consistent ly out-distanced non-minority institutions 
in the production of minority baccalaureate graduates in mathematics, science Mnd engineering. 
Their role must be recognized and their programs strengthened to ensure an expanded flow 
of well -prepared undergraduates into graduate school or the workforce. 

For example, the eight (8) engineering programs at Historically Black Colleges and 
Universities graduate 25 percent of all of the African American baccalaureate degrees in 
engineering. Based on such a track record at the undergraduate level, it is clear that minority 
institutions must play a major role in increasing the number of minorities pursuing graduate 
degrees in mathematics, science, and engineering. To assume this role, minority institutions 
must achieve a proper balance between teaching and research. To this end, it is imperative that 
there be an increase in the number of minority institutions that have strong research-based 
programs. 

Historically, minority institutions have not received adequate funding from external 
sources toenhance research activities. Forexample, of the 1 17 Historically BlackColleges and 
Universities, approximately 25 are involved in some level of scientific research, with only 10 
of these having significant research involvement. Student participation in the research and 
discovery process is essential to nurturing and sustaining interest in mathematics, science, and 
engineering and is necessary to the successful encouragement of students to consider and 
subsequently enroll in graduate programs in those areas. 

Collaboration between minority and non-minority institutions is an excellent means of 
providing research opportunities for both faculty and students at minority institutions, 
However, this arrangement is, at best, a short-term remedy that does not significantly affect 
the research infrastructure of predominantly minority institutions. In the long run, research 
infrastructures must be strengthened in a significant number of minority institutions in order 
to meet national scientific and technical personnel needs and to achieve the quantitative and 
qualitative goals of the MSE Network, Here, again, industry can play an important role in 
providing research experiences for minority faculty and students, while minority institutions 
develop their research capabilities. Strengthening the research infrastructure of those minority 
institutions with some existing research capability would be an appropriate starting point. 




Graduate, Post-Doctoral, and Research Programs 



Colleges and 
Universities 



Gains achieved in minority participation in graduate education in the late 1 960s and mid- 
1970s have not been sustained, and participation has steadily declined over the last decade 
and a half. 

If the nation is to meet its scientific and technological work force needs, it must reverse this 
trend. It must provide programs to ensure that minority undergraduates are academically 
prepared to make a smooth transition into graduate school and that financial support for that 
purpose is readily available. 

Colleges and universities must consider minority graduate student recruitment and de- 
velopment a major priority and should make it an institutional goal. Focused efforts are needed 
that: 



A emphasize the benefits of academic life; 

A broaden the admissions and funding eligibility criteria of academic departments and 
programs to recognize a greater variety of factors indicating potential for graduate study 
success (e.c, recommendations, research experience, personal statements, and interviews): 




A place greater emphasis on research and on faculty involvement in mentoring and exposing 
minority students to opportunities to develop their research capabilities: 

A expand accessibility to informational resources: 

A assist students in the early identification and understanding 
of graduate school funding options: 



A expand institutional financial support for minority students: 

A distribute information about graduate school programsand 
research opportunities at Historically Black Colleges and 
Universities (HBCUs), minority institutions (Mis), and 
major non-minority research universities: 
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A assign a high priority to expanding the doctoral production capacity of HBCUs/MIs 
through a variety of means, including linkages to and consortia with major research 
universities as well as strengthening existing or approved doctoral programs in the 
sciences at these institutions: and 

A significantly increase the investment in plant, equipment, and other capital expenditures 
that strenethen the research infrastructure at HBCUs/MIs. 



Federal agencies can support the goals of the MSE Network to assist minority institutions 
in their quest for increased research training and opportunities for faculty and students and for Federal Agencies 
greater participation by minorities in graduate education by: 

A opening and expanding the peer review process to include more input from faculty at 
minority institutions and by ensuring fairness in funding distribution: 

A expanding resources in undergraduate programs to support and encourage minority- 
student participation in research: 

A establishing and securing partnerships between institutions, funding agencies, and the 
private sector to provide research experiences, training, and opportunities to be involved 
in "cutting edge" research: and 

A establishing programs to strengthen science programs at HBCUs/MIs and to support 
minority graduate MSE education and post-doctoral programs. 

Industry and national laboratories can lend strong support to the MSE Network's national Industry and National 

, " Laboratories 

program by: ^ 

A providing internships and research experiences for undergraduate and graduate students, 
as well as college and university faculty, at minority institutions: 

A signing and supporting the achievement of the MSE Network's Statement of Principles 
and Memorandum of Understanding; and 



A placing greater value on and supporting research at HBCUs/MIs. 
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Private foundations can assist in achieving the numerical MSE goals of this agenda by: 

Private Foundations 

A providing undergraduate scholarships and graduate fellowships for minority students 
enrolled at HBCUs/Mls with demonstrated high potential and motivation for MSE study: 

A supporting faculty development opportunities lor individual MSE faculty at HBCUs/ 
Mis; and 

A encouraging and supporting major revisions in introductory courses in MSE fields at the 
undergraduate level. 

The MSE Network will promote effective involvement of minority constituencies with 
funding agencies in developing program guidelines and in more successfully responding to 
those guidelines. It will encourage institutions to identify programs that need development 
assistance, and it will establish student tracking and resource identification procedures to 
ensure that every talented minority student interested in and prepared for graduate education 
will be able to pursue this education without incurring additional personal debt. 

Assessment and Evaluation 

Systematic evaluation is an essential and penvsive component of this national agenda. The 
MSE Network will promote assessment and evaluation at both the national and the local levels. 
It will develop evaluation designs and will facilitate the collection of uniform data, and it will 
use those data as feedback to propel its program forward. 

The evaluation and assessment program of the MSE Network will be designed to: 
determine the success of the Network in contributing to the achievement of the "numerical 
goals for the year 2000"; improve program quality; ensure that desired intermediate outcomes 
are achieved; and identify and replicate successful models. Specifically, the MSE Network 
will use devaluations toserve the national need toeducateminorities in mathematics, science, 
and engineering by: 

establishing meaningful criteria for success and encouraging the maintenance of appro- 
priate data items: 




" The 
MSE 
Network 



monitoring the state of mathematics, science, and engineering education for minority 
students nation-wide: and 



identifying and describing successful strategies for attracting, educating, and retaining 
minorities in mathematics, science, and engineering. 

In addition, the MSE Network will use this evaluation to serve the internal needs of the 
Network by: 

setting goals that are reasonable, obtainable, and measurable: 

obtaining baseline data, at the local, state, and national levels, that will provide a 
longitudinal tracking system for participants and programs, against which the effects of 
Network intervention can be identified and assessed: 

developing, in consultation with various MSE Network Topic Committees, objectives 
that will identify both cognitive and affective outcomes in the following areas: K-12, 
undergraduate and graduate education: college and university faculty enhancement: and 
career and professional development: 

establishing quantitative andqualitative evaluation criteria to measure attainment of these 
objectives: 

ensuring the integrity and security of the data and the validity of conclusions drawn from 
them: and 

makingorupdatingrecommendations on the viability, effectiveness, transportability, and 
cost efficiency of Network programs. 






Estimated Costs 



Estimates represent the direct costs associated with implementing the three numeri- 
cal goals of Together We Can Make It Work by providing summer and academic year 
experiences to selected pools of students. They do not include estimates for strength- 
ening mathematics, science, and engineering programs at Historically Black Colleges 
and Universities and predominantly minority institutions. These additional estimates 
will be available following an assessment of their needs. Costs associated with 
increasing the number of minority students receiving baccalaureate degrees in the 
physical and life sciences and in engineering focus on preparing pre-college students 
in mathematics and science through enrichment activities such as Saturday science 
academies, visits to science museums, high school research apprenticeships, and 
summer residential and commuting science academies. At the undergraduate level, 
students are provided "hands-on" research experiences during the academic year and 
summer. 

Increasing the number of minority students receiving mathematics, science, and 
engineering baccalaureate degrees is integral to achieving two other objectives — 
increasing the number of Ph.D.s and the number of mathematics and science teachers. 
The new science and engineering baccalaureates will, eventually, form the "pool" from 
which graduate students and teacher candidates will be drawn. Since Together We Can 
Make It Work calls for increasing numbers, the associated costs are new monies. The 
following assumptions were made in estimating costs: 

Annual per student cost for students in grades 7 and 8 is S12(X) 

Annual per student cost for students in grades 9 through 1 2 is $2500 

Annual per undergraduate student cost is $7500 (a $5000 scholarship plus a S25(K) 

summer research stipend) for freshmen, sophomores, juniors, and seniors 

Annual per graduate student cost is $21,000 ($14,000 fellowship plus $7500 cost of 

education allowance) for six years 

No additional costs will be incurred for cohorts of juniors entering the pool beginning 
in 1999 because the 1993 cohort of high school sophomores will become the new pool 
for Ph.D. candidates 

Modest efforts will begin in 1 993 to attract new teacher candidates from among college 
sophomores; however, the major pool of sophomore teachercandidates appears in 1998 
when the 1993 cohort of high school sophomores will be college sophomores 
Annual cost per teacher candidate is $7500.(a $5000 scholarship plus $2500 toward 
undergraduate loan forgiveness) for the junior and senior years in college. The year for 
credentialling following graduation from college is estimated at a cost of $12,000 

The following tables summarize the strategies to be used and the estimated costs. 
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SUMMARY OF STRATEGIES TO BE USED AND ESTIMATED COSTS TO ACHIEVE THE THREE 

NUMERICAL GOALS BY THE YEAR 2000 



Numerical Goals 


Extra Degrees 
Needed Yearly 


Target Groups 


Est. Costs 
(Bills) 


Goal I: 

Quadruple the number of 
baccalaureate degrees 
awarded annually in the 
physical and life sciences 
and engineering 


51,000* 


Ideally, students targeted for programs leading to a BS 
in mathematics, science, or engineering would begin 
participating in special enrichment activities no later 
than grade 7. However, the students who will be 
graduating from college in the year 2000 will be 
entering grade 9 in the 1992-93 school year. Therefore, 
9th grade students will be targeted in the initial year 
while also starting programs for 7th and 8th graders. 


$16.64* 


Goal 2: 

Triple the number of 

H tr\ i* Qt*»c QnniiQllv in tnp 
UCH.lUrd.lCS annually HI IUC 

physical and life sciences, 
and engineering 


800 


To achieve this goal beginning in 2000, it will be 
necessary to target a pool of highly talented MSE 
underpradimte^ enterinp their iunior vear in the 1992-93 

Kl 1 |\iv 1 fLl QVi Kl CiLV'O vl 1 Iv 1 111 fly 11 1 V» 1 I JU11 1 \s 1 j vUl 111 11 1^ k. s s L* S mS 

school year to allow six years of study from the 
baccalaureate to the Ph.D. degree. Secure pathways will 
be developed for each student in the pool, including 

• undergraduate research opportunities each summer 
as well as during the academic year; 

• undergraduate scholarship assistance; and assum- 
ing direct entry into a doctoral program; 

• a combination of fellowships and research assis- 
tantships for six years, assuming full-time enroll- 
ment and steady progress toward the degree; and a 

• tenure-track faculty position when the degree is 
obtained. 


$0.57 


Goal 3: 

Quintuple the number of 
minority college students 
entering precollege 
teaching each year, at 
least 30% of whom are 
mathematics and Science 
teachers 


7200 


The pool of S&E pre-college teachers will be drawn 
from the MSE baccalaureate degree students being 
developed with activities related to the first goal. 
Therefore, most of the additional costs for achieving 
this goal are associated with teaching incentives such as 

• forgivable undergraduate degree loans; 

• leadership development seminars; and 

• training in the use of advanced technologies in the 
classroom. 


$0.75 


TOTALS 


51,000 
800 
7,200 




$17.96 
(1993- 2000) 



* - Approximately 1,056,000 students will be impacted. They will be distributed over 10 grade levels (7th grade through the 
senior year in college). 



% . ^ Q 

ERIC ol. 39 



ESTIMATED ANNUAL COSTS FOR IMPLEMENTATION OF ACTIVITIES TO 
ACHIEVE THE THREE NUMERICAL GOALS , (1993 - 2000) 
($ in Billions, rounded) 



GOAL 


1993 


1994 


1995 


1996 


1997 


1998 


1999 


200U 


lO'lAL 


l.BS 
Degrees 


$.67 


$.95 


$1.22 


$1.50 


$2.25 


$2.88 


$3.39 


$3.77 


$16.64 


2. Ph.D.s 


.01 


.02 


.05 


.07 


.09 


.10 


.11 


.12 


.57 


3. Teachers 


.01 


.02 


.03 


.04 


.06 


.15 


.19 


.26 


.75 


TOTAL 


$.69 


$.99 


$1.30 


$1.61 


$2.40 


$3.13 


$3.69 


$4.15 


$17.96 



Next Steps 

In keeping with the Network's Memorandum of Understanding, MSE Network 
members will collaborate with each other and with non-members on programs to 
ensure that minority students receive rigorous preparation in mathematics and science 
at the pre-college level and that they receive timely information about various science- 
based careers and their academic requirements. Students in these programs demon- 
strating high potential and interest in mathematics and science will be provided 
enriching after school, Saturday, and summer experiences, including summer science 
residential and commuting academies, that focus on science, mathematics, the use of 
technology, and both oral and written communications. These efforts will build upon 
outreach activities existing at member institutions, including those supported through 
various federal agency programs (for example, the National Science Foundation's 
Career Access Program and its Alliances for Minority Participation Program as well 
as the Department of Education's Minority Science Improvement Program). 

Members will seek additional support to strengthen the mathematics, science, and 
engineering programs at Historically Black Colleges and Universities and predomi- 
nantly minority institutions. Needs assessments will be conducted to determine areas 
that require new resources. In this regard, a particular focus will be placed on existing 
or planned mathematics, science, and engineering graduate degree granting programs 
such as those that receive support from the National Institutes of Health's Minority 
Biomedical Research Program and its Research Centers of Excellence Pr ogram as well 
as the National Science Foundation's Minority Centers of Excellence Program. 

Linkages will be formed among member and non-member minority institutions, 
non-minority institutions, national and federal laboratories, and business and industry 
to ensure that their mathematics, science, and engineering students have supplemen- 
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tary, enriching experiences to enable them to directly enter and succeed in graduate 
school or the workplace. Various science consortia and research programs supported 
through the Department of Energy, the national laboratories, the Department of 
Defense, and the National Aeronautics and Space Administration will be examined as 
possible models for other collaborative efforts. 

Collaborations will be formed among members and non-members, professional 
societies, teacher and teacher education organizations and associations, and federal 
agencies and private foundations with a special interest in the preparation and 
leadership development of mathematics and science teachers (for example, the Ford 
Foundation, the Annenberg CPB Project, the DeWitt-Wallace Reader's Digest Fund, 
the Kellogg Foundation, and the AT&T Foundation). 

The Network will consider several factors within each state in which members are 
located to determine the state's potential to contribute to achieving the numerical goals 
of Together We Can Make It Work. Individual state action plans will be developed, 
based upon this analysis and will be coordinated with other state initiatives such as the 
National Science Foundation's State Systemic Initiative. 

An early audience will be sought with the Federal Coordinating Council for Science, 
Engineering, and Technology (FCCSET)'s Committee on Education and Human 
Resources to discuss Together We Can Make It Work and to solicit their support for 
its goals. Similar meetings will be held with program officers at various science- 
oriented agencies and private foundations with minority science improvement pro- 
grams (for example, the David and Lucile Packard Foundation, the Pew Charitable 
Trusts, and the Howard Hughes Medical Institute). These efforts will be aimed at 
identifying potential sources of funding for implementing Together We Can Make It 
Work and for developing a funding base to support the various projects and activities 
of the MSE Network. 

The MSE Network will identify, endorse, link, and expand exemplary strategies to 
facilitate the accomplishment of its numerical objectives. These strategies will be 
added to the QEM Network's database of promising programs so that they will be 
accessible to members and to others interested in ensuring quality mathematics, 
science, and engineering programs for minority students. Directors of successful 
approaches will be invited to share their work with others at the annual February 
meeting of the MSE Network. 
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TABLE 1 

SECTIONS OF MATHEMATICS AND SCIENCE CLASSES IN HIGH 
SCHOOLS, BY RACIAL COMPOSITION OF STUDENT BODY: 1986 



MATHEMATICS 



Hum 



■ Advanced « oiteqe »r«;P class 
H Gener al Class 



SO-90W 90-100% 



I Percentage white students in school 



% white students in school 



0-10% 



10-15% 



50-90% 



90-100% 



General class 
College prep data 
Advanced college prep class 



SCIENCE 



1.4 
1.55 
0.4 



1.4 
1.55 
0.5 



1.4 
1.65 
0.45 



1.0 
1.75 
0.73 




ill* 



■ Advanced college prep class 
Q College prep data 

■ General class 



50-90% 90-1 00% 



[percentage white student* in school 



% white students in school 0-10% 

General class 1 -25 

College prep data 1 -25 

Advanced college prep class 0.3 



10-15% 



50-90% 



1.25 
1.25 
0.4 



1.25 
1.35 
0.5 



90-100% 
1.0 
1.6 
0.65 



Source: J. Oakes. Multiplying Inequalities: The Effects of Race. Social Class, and Tracking on Opportunities to 
Learn Mathematics atui Science (Santa Monica. CA: The RAND Corporation, 1990). 
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TABLE 2 

DEGREES AND CERTIFICATION OF SCIENCE AND MATHEMATICS 
SECONDARY SCHOOL TEACHERS, BY SCHOOL RACIAL 
COMPOSITION: 1987 



100 



80 



2 

1 60 

<D 
«— 

O 
0) 
O) 

2 40 

i 



20 



0-10 





■ 






Egg 




1 86 











t ,28 : "'■ 




302 


























I. 










1- - 






i 








63 






69 f 
















if" 














1 














50-90 


90-100 



10-50 

Percentage of white students in school 
| Bachelor's I Master's H Certification in field 



% white students in school 0-10% 



Bachelor's 
Master's 

Certification in field 



Percentage of teachers 

10-15% 50-90% 



90-100% 



42 
20 
54 



63 
27 
76 



63 
30 
83 



69 
28 
86 



Source: J. Oakes, Multiplying Inequalities: The Effects of Race, Social Class, and Tracking on Opportunities to 
Learn Mathematics and Science (Santa Monica, CA: The RAND Corporation, 1990). 



:RJC 



15 



TABLE 3 



Achievement Test Scores in Science and Mathematics for College-bound 
Seniors, by Racial/Ethnic Group: 1991 



ACH AND SAT MATH 


TOTAL 


WHITE 


BLACK 


ASIAN 


NATIVE 
AMER 


MEXICAN 
AMER 


PUERTO 
RICAN 


CHEMISTRY 


575 


577 


503 


586 


525 


516 


504 


SAT-MATH 


645 


646 


557 


661 


600 


591 


584 


















BIOLOGY 


561 


565 


496 


562 


509 


497 


503 


SAT-MATH 


601 


602 


513 


622 


551 


534 


519 


















PHYSICS 


601 


603 


533 


606 


561 


522 


534 


SAT-MATH 


668 


670 


592 


682 


631 


595 


594 


















MATH LEVEL 1 


549 


554 


486 


573 


509 


481 


505 


SAT-MATH 


569 


578 


494 


584 


530 


483 


519 


















MATH LEVEL II 


666 


667 


596 


682 


636 


599 


627 


SAT-MATH 


654 


658 


576 


662 


631 


574 


610 



Source: Admissions Testing Program of the College Entrance Examination Board, College Bound Seniors. 1991 
Profiles of SAT and Achievement Test Takers. (Princeton. NJ: Educational Testing Service. 1991 ) p. 11 



TABLE 4 



Average Advanced Placement Test Grades in Science and Math Fields, 

by Racial/Ethnic Group: 1990 



ADVANCED PLACEMENT 


TOTAL 


WHITE 


BLACK 


ASIAN 


NATIVE 


MEXICAN 


PUERTO 


TEST FIELDS 










AMER 


AMER 


RICAN 


BIOLOGY 


2.96 


2.97 


2.07 


3.17 


2.50 


2.20 


2.41 


CHEMISTRY 


2.94 


2.93 


1.96 


3.20 


2.20 


2.10 


2.49 


PHYSICS B 


2.80 


2.79 


2.05 


2.97 


2.04 


2.13 


2.42 


PHYSICS C-MECHANICS 


3.36 


3.38 


2.44 


3.49 


2.13 


2.45 


2.82 


PHYSICS C-ELEC&MAG 


3.32 


3.33 


2.75 


3.34 


1.50 


2.65 


2.42 


MATH/CALCULUS AB 


3.23 


3.24 


2.31 


3.43 


2.51 


2.72 


2.79 


MATH/CALCULUS BC 


3.65 


3.65 


3.08 


3.72 


3.52 


3.18 


3.20 


COMP. SCIENCE AB 


2.81 


2.88 


2.04 


2.74 


2.23 


2.25 


2.05 


COMP. SCI. A 


2.92 


3.00 


1.80 


2.94 


2.50 


1.94 


2.07 



Grading Scale: I = no recommendation for college credit; 2 = possibly qualified; 3 = qualified: 
4 = well qualified; and 5 = extremely well qualified. 

Source: Advanced Placement Program of the College Entrance Examination Board. 1990 Advancement Placement 
Program. National and District of Columbia Summary Reports (Princeton. NJ: Educational Testing Service. 1990) pp. 3-5. 



TABLE 5 

Intended Undergraduate Majors and Corresponding SAT Mathematics Score of College- 
bound Seniors with Interest in Science and Engineering by Racial/Ethnic Group: 1991 



INTENDED AREA OF 
COLLEGE STUDY 


TOTAL 


WHITE 


BLACK 


ASIAN 


NATIVE 
AMER 


MEXICAN 
AMER 


PUERTO 
RICAN 


















% OF INI 


"ENDED MAJORS 


















BIOLOGICAL SCIENCE 


4 


4 


3 


5 


4 


3 


4 


COMPUTER SCIENCE 


3 


2 


7 


4 


3 


3 


4 


ENGINEERING 


10 


10 


11 


17 


9 


12 


12 


MATHEMATICS 


1 


1 




1 


1 


1 




PHYSICAL SCIENCE 


1 


2 ' 


1 


2 


1 


1 


1 


















SAT MATH SCO 


RES 


















BIOLOGICAL SCIENCE 


512 


518 


417 


571 


452 


457 


437 


COMPUTER SCIENCE 


467 


508 


368 


530 


424 


408 


382 


ENGINEERING 


548 


569 


442 


581 


503 


490 


459 


MATHEMATICS 


605 


616 


489 


630 


575 


530 


547 


PHYSICAL SCIENCE 


572 


577 


457 


620 


527 


496 


482 



Source: Admissions Testing Program of the College Entrance Examination Board. College Bound Seniors. 199 J 
Profdes of SAT and Achievement Test Takers, (Princeton. NJ: Educational Testing Service. 1991 ) p.8 



Enrollment in Higher Education, 
by Racial and Ethnic Croup, 1990 



Percent in U.S. Population, by Race (1990) 



Amer. Indian 0.8% 



White 77.9% 




— Asian American 4.0% 
Black 8.9% 

~ Hispanic 5.5% 

■ Foreign, All Races 
2.9% 



— Black 12.1% 



White 75.2% 




Hispanic 9.0% 

American Indian / 
Eskimo 0.8% 

x Asian American 
2.9% 



Source Chronicle of Higher EJiu mum. 
March IS, 1992. p. A3 5 



Source 1990 Census Profile. Number 2 — June 199!. 
I'.S. Department of Commerce, p. 2 



TABLE 6 

Number and Percentage of Minority Baccalaureate Degree Attainment in Selected 
Disciplines, 1989 vs. U.S. Population, 1986 





THTAI 

1 U 1 AL 










FIELD OF STUDY 


DEtjnbbb 




niurnlN Iwu 


AMFRIHANI 


ASIANS 




AWAHUbU 






INDIANS 




Physical Sciences 


16,482 


697 


563 


62 


922 


Mathematics 


14,524 


792 


o/o 


JO 




Computer Sciences 


27,721 


2,457 


1,195 


90 


2,268 


Life Sciences 


48,561 


2,225 


2,381 


215 


3,146 


Engineering 


78,725 


3,154 


3,168 


275 


6,903 




% DEGREF^ 






AMERICAN 






AWARDEl 


BLACKS 


HISPANICS 


INDIANS 


ASIANS 


Physical Sciences 


100 


4.23% 


3.42% 


0.38% 


5.59% 


Mathematics 


100 


5.45% 


2.57% 


0.36% 


7.02% 


Computer Sciences 


100 


8.86% 


4.31% 


0.32% 


8.18% 


Life Sciences 


100 


4.58% 


4.90% 


0.44% 


6.48% 


Engineering 


100 


4.01% 


4.02% 


0.35% 


8.77% 


% IN U.S. POPULATION 


12.00% 


7.80% 


0.60% 


2.1% 



% IN U.S. 
POPULATION 



ENGINEERING 
LIFE SCIENCE 



COMPUTER 
SCIENCE 



MATHEMATICS 



PHYSICAL 
SCIENCES 




■ BLACKS 

□ HISPANICS 

n AMERICAN 
INDIANS 

ASIANS 



Source: National Science Board. Science and Engineering Indicators. 1991. T enth Edition, p. 236 
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TABLE 7 

NUMBER OF SCIENCE* AND ENGINEERING DEGREES REQUIRED 
TO ACHIEVE PARITY IN DEGREE PRODUCTIVITY IN THE PHYSICAL 
AND LIFE SCIENCES, AND IN ENGINEERING 
FOR BLACKS, HISPANICS, AND AMERICAN INDIANS 

AMERICAN 





TOTAL 


BLACKS 


HISPANICS 


INDIANS 


%in 1986 










U.S. Population 


100% 


12.0% 


7.8% 


0.6% 


# BACHELOR'S 


Sci 107.288 


Sci 6.171 


Sci 4.512 


Sci 420 


Earned in 1989 


Eng 78.725 


Eng 3.154 


Eng 3,168 


Eng 275 


Required for Parity 




Sci 11875 


Sci 8,368 


Sci 644 


! 




Pno 0 All 


PriCT f\ lill 
CIlU o,i*+i 


Pnrr Ml 

jeng 4/.i 


'c increase i\equireu 




^ri 1 OQCA 

JLt 1 \f v tC 


OLl OJ /C 


c ~; or/ 

OCl JJ fC 


for parity 




Eng 200% 


Eng 94% 


Eng 72% 


GRADUATE 
















OCl J>,J) < +0 


OCl J 1 J. 


in 1989 


Eng 71.172 


Eng 1.810 


Eng 1.955 


Eng 157 


Required for Parity 




Sci 14.136 


Sci 9.195 


Sci 707 






Eng 8.605 


Eng 5,594 


Eng 430 


c k increase Required 




Sci 281% 


Sci 175% 


Sci 127% 


for parity 




Eng 375% 


Eng 186% 


Eng 174% 


MASTERS 


Sci 19.163 


Sci 512 


Sci 477 


Sci 86 


Earned in 1989 


Eng 16.362 


Eng 401 


Eng 477 


Eng 35 


Required for Parity 




Sci 2.300 


Sci 1,495 


Sci 115 






Eng 1.963 


Eng 1.276 


Eng 98 


% increase Required 




Sci 394% 


Sci 213% 


Sci 34% 


for parity 




Eng 390% 


Eng 168% 


Eng 180% 


DOCTORATES 


Sci 7,567 


Sci 90 


Sci 209 


Set 12 


Earned in 1990 


Eng 2.303 


Eng 40 


Eng 53 


Eng 4 


Required for Parity 




Sci 908 


Sci 590 


Sci 45 






Eng 276 


Eng 180 


Eng 14 


% increase Required 




Sci 908% 


Sci 182% 


Sci 275% 


for parity 




Eng 590% 


Eng 240% 


Eng 250% 



Source: Prepared using information from National Science Board. Science and Engineering Indicators. 1991, 
Tenth Edition. NOTE: (All information is for US. Citizens and Permanent Residents Only) 
* - Physical and Life Sciences, and Engineering Only 



TABLE 8 

ENROLLMENT IN HIGHER EDUCATION BY RACIAL AND ETHNIC GROUP 1980 

(in thousands, 000s) 





1980 




1 < 


JZJVJ 






LEVEL 

i 


I 

ALL 


Under 
Graduate 


I 

Graduate 


Professional 


ALL 


Under 1 
Graduate 


Graduate 


Professional 


10-yr 
diff. 


i_ 

.ALL 


12,087 


10.560 


1,250 


277 


13,710 


1 1 ,863 


1.574 


274 


13% 


1 

! American Indian 


84 


79 


4 




103 


95 


6 


1 


23% 


Black American 


1,107 


1,028 


66 




1,22a 


1,124 


84 


16 


10% 


Hispanic American 


472 


438 


27 




758 


702 


46 


10 


61% 


Asian American 


286 


253 


28 


6 


555 


485 


52 


18 


94% 


White American 


9,833 


8,556 


1,030 


248 


9,231 


10,675 


1,221 


222 


9% 


j Foreign, All Races 


305 


208 


94 


3 


397 


226 


165 


5 


30% 



Source: Chromic of Hither Education. March IS. 1992. p. M5. 



TABLE 9 

NUMBER OF POSTDOCTORAL SCIENTISTS AND ENG,NEERS, BY RACIAL/ETHNIC GROUP 

(In Selected Years, 1977 - 1989) 



YR: 1977 


TOTAL 


BLACK 


HISPANIC 


NATIVE 
AMERICAN 


WHITE 


ASIAN 


TOTAL, SCIENTISTS & ENGINEERS 
Scientists, total 
Engineers, total 


9,755 
9,353 
402 


104 
99 
5 


136 
135 
1 




8,175 
7,934 
241 


1,354 
1,211 
143 


YR: 1987 














TOTAL, SCIENTISTS & ENGINEERS 
Scientists, total 
Engineers, total 


12,296 
1 1 ,677 
619 


233 
220 
13 


283 
260 
23 


24 
24 
0 


10,112 
9,796 
343 


1,853 
1,598 
255 


YR: 1989 . 














TOTAL, SCIENTISTS & ENGINEERS 
Scientists, total 
Engineers, total 


14,760 
14,109 
651 


214 
188 

! 26 


469 
459 
10 

1 


34 
34 
0 


12,046 
11,756 

I 290 


2,352 
2,025 
327 



— Too few coses to estimate 

Source: Notional Science loundation. Division ol Science Resources 
I npuhlished tabulations. 



Studies. Survey of Doctorate Recipients. 
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\denirun Adehose 
Howard L inversus 
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California Slate L nisersiis at 
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Universits of Puerto Rico at Rio 
Piedras 

George W. Baker 
Xas icr Universits 

Mel i tula Battles 

Southern Universits Swem 
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S pel man College 

Manuel P. Be mo/ aba I 

I nisersiis of Texas at San Amonio 

Bills C. Black 
Albany State College 
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QEM Network 

Peter Bofah 
Howard Universits 
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Hampton Unisersits 
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National Education Association 
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Hampton University 

Steve Bosarsks 
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Technology Education 
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Morehouse Collegp 
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QEM Network 

Jerome Brooks 

City College ot New York 

Bernard Brown 
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Fumey E. Brown 

Saint Augustine s College 

Roscoe C. Brown 

Bronx Community College. CI' NY 



Warren Buck 
Hampton I nisersiis 

Casilda Cariuio 
Metropolitan I nisersiis 

Calhe B. Coasum 
Fasettesille Stale L inversus 

Bernard L Charles 
QKM Network 

Isaac Colbert 

Massachusetts Institute ot 
lechnoloes 

Johnnetia B. Cole 
Spelman College 

rhonias \V Cole. Jr. 
C lark Atlanta I inversus 

Ohve Covington 

National Science Resources Center 
Hilda Ciespo 

ASP1RA Association. Inc. 
\miv Daniel 

Alabama A<fcM University 

Laura-Lee Davidson 
QEM Network 

William R. Dawes. Jr. 
Turabo University 

Lori Denham 
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Dooley. U.S. Congress 

John Dobbs 
Kalamazoo College 

Marie A. Dodson 
CHROME 

Hilda Douglas 
QEM Network 

Diane Ebert-May 

Northern Arizona University 

Laurel Egenberger 
QEM Network " 

Reynaldo S. Elizondo 
Untvcrsus of Texas at El Paso 

Gerald L. Ellis 
Grambling State University 

Frank Ems 

U.S. Department ot Transportation 

Kwest Nt Ewur 
Hampton l'niversit> 

Etta Falconer 
Spelman College 



Florence Fasanelli 
Mathematical Association ot 
America 

Vera Faulkner 

Triangle Coalition for Science and 
fethnologs Education 

Isabella N. Finkelstein 
Clark Atlanta L nisersiis 

Belts e Ward Fletcher 
Jackson State I inversus 

Bruce Fort 

Albans Slate College 

Anionic M. Garibaldi 
Xavier Universits 

Charles P. Giammona 
Cits College ot Ness s, ork 

Rose Glee 

Southern Unisersits at 
Baton Rouge 

Curtis Gooden 

Cuyahoga Comniunus College 
Robert Goodwin 

White House Initiative on HBCUs 

Milford W. Greene 
Morehouse College 

Wilbert Greenfield 

National Association tor Equal 

Opportunity in Higher Education 

VallieGulhne 

North Carolina A&T Universits 

Llosd V. Hackley 
Fayetlesille Stale Unisersits 

Carole Hall Hardeman 
LeMosne-Owen College 

Bernard W. Harlcston 
City College of New York 

Jancttc Hoston Hams 
Office ot the Mayor 
Washington, D.C. 

Edward J. Hayes 

North Carolina A&T Universits 

Alberta Haynes Hcrron 
Tennessee State l'niversiiy 

Advertus Hoff 
Barber-Scotia College 

Burncy J. Hollis 
Morgan Slate Universits 

Henry O. Hooper 

Northern Arizona University 



Gordon R. Hopkins 
Floridalntemational University 

Eugene M. Hughes 
Northern Arizona University 

Frederick S. Humphries 
Florida A&M Universits 

Virginta Hunter 

California State Unisersits at 

Los Angeles 

John Hurles 
Hampton Universits 

W eldon Jackson 
Storehouse College 

Curtis F. Jefferson 

Cusahoga Communits College 

Charles Lawrence Jones 
Ness York City Technical 
College, CUNY 

Fred Jones 

Meharry Medical College 

J. Arthur Jones 

Futura Technologies. Inc. 

Jeanette Jones 

Alabama A&M Universits 

Rcna Jones 
Spelman College 

Lynda Jordan 

North Carolina A&T University 

Jorja L. Kimball 
Texas A&I University 

Rudcan Leinacng 

Bronx Community College. 

CUNY 

William L. Lcsicr 
Tuskegee University 

Jesse C. Lewis 
Norfolk State University 

Rachel Washington Lindscs 
Chicago Stale University 

Jose Lopez 

University of Puerto Rico at 
Mayaguez 

Clement Luttcrodi 
Howard University 

Carlos Marino 
Anscr 

John Masterson 
University of Miami 



BEST COPY AVAILABLE 



9 

ERIC 




Individuals Involved in Development of National Plan - Page Two 



Shirks M. McBas 
QEM Network 

Melinda L. McClanahan 

New Mexico Highlands Inversus 

Delia McClaughan 

Triangle Coalition tor Science and 

Techno logs Education 

Leslie Burl McLemore 
Jackson State Universiis 

Jose h Mende/ 

AnaG. Mende/. Educational 

Foundation 

Floyd E.Miller. Jr. 
Norfolk State I'imeiMt) 

Thomas K. Minter 
Lehman College. CUNY 

Fedenco J. Modesto 

■\na G. Mende/ Eoucational 

Foundation 

Abdul K.A, Mohamed 
Jackson State Unisersits 

William E. Moore 
Southern University at 
Baton Rouge 

Zaida Morales -Marline /. 
Flonda International Unisersits 

Patricia Morris 
Morgan Slate Uni versus 

Tern Louise Nally 
American Chemical Societs 

Jeanne L. Narum 
Independent Colleges Office 

Diana Natal icio 

University of Texas at El Paso 

Jesse M. Nicholson 
Howard University 

Theodore R Nicholson. Sr. 
Bcthune-Cookman College 

Thomas Odom 

G rambling State University 



Mar> \ irguua Oma 
College ot New Roehelle 

Roland Otto 

Lawrence Berkeley Laboratory 

Neville A. Parker 

Cu\ College ot New York 

Mlhea Pearlman 

Triangle Coalition lor Science and 
Technology Education 

John . \. Pecoul 
\as icr I inversus 

( % onsiaiitinos Philippulcs 
Johns Hopkins Unisersits 

Judith PhilippidtfN 
triangle Coalition tor 
Science and Technologs 
Education 

Francisco Pineda 

Calitornia Slate I imersits at Fresno 

Mathew Polanco 
Otfice ol Representative 
Dooles. U.S. Congress 

Nathanael Pollard Jr. 
Virginia Slate University 

PradoshK.Ras 
Tuskegee L'mversits 

Mac Ras/.er 

City University of New York 

Timoths Reads 
Association ot American 
Medical Colleges 

Steve Rodemeyer 

California State University at Fresno 

Argelia Rodriguez 
Fulura Technologies. Inc. 

Elizabeth Rodriguez. 

Office of the Secretary of Defense 

Decatur B. Rogers 
Tennessee State Univcrsits 



Gustavo Roig 

Florida International Unisersiis 

Sharron L. Ronco 

Universiis of Texas at El Paso 



Jas Shiro Tashiro 
Northern Arizona Unisersiis 

Evelsn E. Thornton 

Prairie View A&M Unisersiis 



Robin Ros 
Drurs College 

Tomas Salazar 

Ness Mexico Highlands I inversus 
Julie Sanl'ord 

I nisersits ol Texas al El Paso 

Sara Sanii ago- Estrada 
\na Ci. Mendez Educational 
Foundation 

Pierre Schmidt 

Honda International I nisersiis 

Margaret J Seagears 

HBCU Foundation tor Science Ac 

Technologs 

Brandon Scnter 
Chicago State L'nisersits 

Pandurang M. Shanbhag 
Bethune-Cookman College 

Mary Elizabeth Sbutler * 
California Siau L'nisersits at Los 
Angeles 

E. George Simms 

Florida International Unisersits 

Cheryl M.Smith 

Nesv York City Technical 

College. CUN Y 

Nan Snoss 

University ot California at San Diego 

Dolores Spikes 

Southern Unisersits Ssstein 

William Stephens 

Inter-American Unisersits of Puerto 
Rico San German Campus 

Ellen Sullins 

Northern Arizona Unisersits 

Shcllon Sssamer 
Jackson State Univcrsits 



James Turner 
Hampton Unisersits 

Argelia Velez Rodriguez 

I .S. Department ot Education 

Robert Walkins 
American Societs tor 
Microbiology 

Patrick Weasel Head 
Alliance ot States Supporting 
Indians m Science and 
Technology 

Melsin R.Webb 
Clark Atlanta Unisersits 

Gus J. While 

U.S. Department ot Delense 

Charles Williams 

North Carolina A&T I niscrsits 

Norma Williams 
Howard Universiis 

Yvonne Williams 
Tuskegee Unisersits 
Washington Office 

Alex Nathan Williamson 
North Carolina A&T University 

Samuel Williamson 

U.S. Department of Commerce 

Bessie Willis 
Hampton University 

Robert Willis 
Hampton L'nisersits 

George Wooley 

U.S. Department of Defense 

Sayku Wyaritay 
Barber-Scotia College 



1 



BEST COPY AVAILABLE 




T i^L 



Chronology of the MSE Network 



April 12-14. 1991 . With support from the National Science Foundation, the National 
Institutes of Health, the National Aeronautics and Space Administration, and the 
Department of Energy, QEM Network hosted a working conference at which 31 
Historically Black Colleges and Universities (HBCUs) and Predominantly Minority 
Institutions (PMls) were represented.The working conference approveda Memorandum 
of Understanding and By-Laws for QEM Network to host the Quality Education for 
Minorities in Mathematics, Science, and Engineering (MSE) Network. The working 
conference also prepared a draft Statement of Purpose and Principles. 

May 9, 1991 . QEM Network invited HBCUs and PMIs to become charter members 
of the MSE Network. Affiliate membership invitations were extended later to public 
school systems, major research universities, professional organizations, colleges, and 
universities in states that have MSE Network members. 

September 13. 1 99 1 . MSE Network Steering Committee met on Capitol Hill and held 
a signing ceremony to inaugurate the MSE Network. 

December 13-15, 1991 . Planning committee prepared the first draft of the MSE 
Network's national agenda to increase minority participation in mathematics, science, 
and engineering careers, based on the draft Statement of Purpose and Principles. 

February 7-9, 1992 . First Annual National Conference of the MSE Network was held 
in Washington, DC. Participants reviewed and modified the draft national agenda and 
developed action plans for the MSE Network's Topic Committees. 

March 9, 1992 . Publications Topic Committee completed its draft of Together We Can 
Make It Work: A National Agenda to Provide Quality Education for Minorities in 
Mathematics, Science, and Engineering. 

April 8, 1992 . Release of Together We Can Make it Work. Washington, D.C. 



About the QEM Network 



The Quality Education for Minorities (QEM) Network was established in July 1990. as 
a non-profit organization in Washington. D.C., dedicated to improving education for minorities 
throughout the nation. Operating with an initial grant from the Carnegie Corporation of New 
YorL the QEM Network began where the MIT-based QEM Project left off. It is a focal point 
for the implementation of strategies to help realize the vision and goals set forth in the QEM 
Project's report: Education That Works: An Action Plan for the Education of Minorities. 

The QEM Network serves as a national resource and catalyst to help unite and strengthen 
educational restructuring efforts to the benefit of minority children, youth, and adults. While 
advancing minority participation and leadership in the national debate on how best to insure 
access to a quality education for all citizens. It seeks to put into practice the recommendations 
in the QEM Action Plan by working with minority and non-minority individuals, organizations, 
and government around the country, to help coordinate and energize efforts to improve the 
education of minorities. 

Based on the "Goals for the Year 2(XXr set forth in the report Education That Works, the 
QEM Network aims to: 

• Serve as a national information and communications network that will collect and 
widely disseminate information on issues, policies, programs, and resources related to 
the education of minorities; 

• Assist communities across the country in building state and local alliances to meet the 
educational needs of minority students; 

• Monitor and evaluate legislation, policies, and practices as they affect the education of 
minority students; 

• Promote and disseminate information on promising research results on the education of 
minorities, and serve as a resource in evaluating educational programs and projects: 

• Stimulate and assist in the development of programs to increase the numberof minorities 
in science and engineering fields; and 

. Implement a series of projects in areas of special interest to develop model approaches 
for improving education for minorities. 

The QEM Network employs an extensive networking and coalition building 
approach. One level of effort is focused on the national education scene. The other 
is directed towards helping local groups, organizations, and institutions to develop 
the capacity to mobilize theircommunities around needed educational improvements. 



SEPTEMBER 13, 1991 SIGNING CEREMONY 
QUALITY EDUCATION FOR MINORITIES IN MATHEMATICS, SCIENCE, AND 

ENGINEERING NETWORK 
MEMORANDUM OF UNDERSTANDING AND INTENT 

The United States is fast becoming a nation of minorities, Scientists and engineers must bo draw n from minority 
communities in increasing numbers, if the U.S. is to maintain its competitive economic position in the world. This 
can only he done by restructuring the process that produces the nation's minority scientists and engineers. 

The purpose of this Memorandum of Understanding and Intent is to combine the efforts of the participating institu- 
tions to carry out major mathematics, science, and engineering (MSE) education reform by: 

a) Bringing together institutions, organizations, and individuals to promote quality MSE education for minorities; 
h) Sharing and disseminating information on the MSE education of minorities: 

c) Recommending systemic changes that will improve MSE education for minorities: and 

d) Developing a national agenda of programs and projects to improve MSE educational opportunities for minority 
children, youth, and adults. 

This Network w ill become a national resource through collaboration among the participating institutions as well as 
between the Network and federal and state agencies: national and federal laboratories: industry, including small 
businesses: nonminority universities; two-year and four-year colleges; school systems: community groups; and other 
organizations interested in the MSE education of underrepresented minorities. 

Through this Memorandum of Understanding and Intent (MOU) the institutions listed herein establish a Network to 
develop and promote a national agenda for restructuring the process that produces the nation's minority scientists 
and engineers. 

The principal components of. the MOU are that: 

1. The Network institutions will collaborate in developing a national agenda for increasing minority participation in 
mathematics, science, and engineering. 

2. The participating institutions will work together to achieve significant levels of federal funding to implement the 
national agenda. 

In order to implement the national agenda for increasing minority participation in mathematics, science, and 
engineering fields at their own institutions, the Network institutions will: 

3. Collaborate in and enhance the development of pre -college, undergraduate, and graduate mathematics, science, 
and engineering curricula and/or research programs for each institution. 

4. Share resources such as faculty and scientific equipment to strengthen individual institutions and the Network as 
a whole. 

5. Individually or jointly collaborate with local pre-college schools to develop and enhance MSE education 
programs at the pre-college level. 

6. Individually or in collaboration develop linkages with other institutions of higher education. 

7. Develop individually or jointly, linkages with national and federal laboratories. 

8. Develop individually or jointly, linkages with business and industry. 

9. Assist, as appropriate, federal and state agencies, national and federal laboratories, school systems, and industry 
in the recruitment of minority scientists and engineers for regular employment and internship programs. 

10. Develop individually or jointly, linkages w ith professional societies and associations, and other outreach groups 
to promote public interest, awareness, knowledge, and understanding of issues relate to the MSE education of 
minorities. 

1 1. Identify sources of funding and develop a funding base to support the activities of the MSE Network. 

1 2. Develop and approve By-Laws to provide the organizational structure and implementation of the goals and 
objectives herein enumerated. 
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